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FARMINGTON GEOIJOOICAL SCIENCE FIELD TRIP 
Introduction 
ILLINO·JS GEOLOGtCAt 
SURVEY LIBRARY 
Strata associated with the Illinois No. 5, No. 6, and No. 7 
Coals may be examined in detail in the Farmington area. The No. 5 and 
No. 6 seams are extensively strip mined. Stops are made to examine 
the Pennsylvanian sequence associated with these coals and to discuss 
the environmental conditions existing during the deposition of black 
shales and other Pennsylvanian rocks. 
Physiographically, the region is called the Galesburg Plain 
and is characterized by broad, flat interstream uplands. This plain is 
underlain by Illinoian and Kansan tills mantled by Peoria Loess of 
Wisconsinan age. The history and development of the Spoon River, one 
of the major streams in the area, are discussed. 
Stops are made to examine various methods of strip mining and 
the practices of conservation and development of strip lands. Recla-
mation of stripped-over land in this area is progressing faster than 
the present rate of mining. Examples are shown where lands have been 
returned to cultivation within three years after stripping. A large 
country club developed on strip land is visited. 
An unusual outcrop of Lonsdale Limestone forming a channel is 
seen. This limestone contains over 140 fossil species. 
Suggested References for Further Study of the Geology of the Field Trip Are~ 
1. Galliher, Wayne E., 1933. "The Sulfur Cycle in Sediments." Journal of 
Sedimentary Petrology, Vol. 3, No. 2, p. 51-63. 
2. Savage, T. E., 1921. "Geology and Mineral Resources of the Avon and C.::lnton 
Quadrangles." Illinois State Geological Survey Bulletin 38-B (out of print). 
3. Wanless, H. R., 1957. "Geology and Mineral Resources of the Beardstown, 
Glasford, Havana, and Vermont Quadrangles." Illinois State Geological Survey 
Bulletin 82. 
4. Wanless, H. R., 1958. "Pennsylvanian Faunas of the Beardstown, Glasfor<:!. , 
Havana, and Vermont Quadrangles." Illinois State Geological Survey Report \~f 
Investigations 205. 
FARMINGTON GEOLOGICAL SCIENCE FIELD TRIP 
Suggestion: Have someone read the guide as we 
travel through the countryside so 
that the driver will be able to 
learn the geology of the area. 
Itinerary 
0.0 0.0 Assemble in front of Fa~ington High School, heading west on East Vernon 
Street. 
0.2 0.2 Farmington Grade School on right. 
0.2 ·0.4 STOP. Turn hard right (north) on Highway 78. 
0.1 0.5 STOP. Continue ahead (north) on Highway 116. 
0.5 1.0 SLOW. Continue north on gravel road. Highway 116 turns left. 
0.3 1.3 Note large stripping shovel to the northwest. 
0.8 2.1 SLOW. Turn right (east). 
0.4 2.5 SLOW. Turn left (north). Note outcrops of loess and glacial till 
on right and left. 
0.1 2.6 Entering strip mine of the Midland Electric Coal Company. 
0.2 2.8 Note thick loess and glacial till section on left. 
0.7 3.5 Small dragline on left used to level and recla~ stripped-over land. 
0.6 4.1 SLOW. Turn left into haulage road of Midland Electric Coal Company. 
0.4 4.5 Entering active pit of the Midland Electric Coal Company. 
0.2 4.7 Stop and turn around. 
0.0 4.7 Stop 1. Strip Mine of Midland Electric Coal Company. 
Fulton and adjacent Knox County comprise one of the leading coal 
producing areas in Illinois. (Coal production for Fulton County in 1962 
was 5,080,000 tons.) Since thick coal seams underlie the region at a 
shallow depth, mining is entirely by the strip method. The s,rin!field 
(No. 5) and the Herrin (No. 6) Coals are the chief seams exploited, 
although same other seams occur at minable depths in certain parts of 
the area. 
The rock sequence exposed in this strip pit is as follows: 
Top: 
Pleistocene till and loess 
Danville (No. 7) Coal 
Underclay below Danville Coal 
Gray and green shales 
Ft 
20 
1-2 
10 (locally, 20 ft.) 
15 
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Limestone (Brereton) 2 
Black shale, grading upward to 
gray shale 1~ 
Claystone ("white top") locally 1-2 
Herrin (No. 6) Coal 4 
Bottom: 
Underclay 
The No. 6 Coal is the most extensively mined seam in Illinois. 
Characteristically, it contains thin shale partings, the thickest of 
which is known as the "blue band." This coal can be correlated through-
out most of Illinois by the presence of the "blue band," a peculiarity · 
which makes the coal a useful key bed to geologists for stratigraphic 
control in the central United States. It is remarkable that a thin 
(~ to 3-inch) band of clay occurs over thousands of square miles. 
This could happen only if conditions throughout this immense area were 
extremely unifo~. 
Directly overlying the No. 6 Coal, and projecting into the coal in 
some places, is a light gray, sandy, micaceous claystone called "white 
top" by miners. This claystone has an unusual distribution. In this 
pit, the No. 6 Coal is undulatory and the "white top" is seen only in 
depressions in the coal surface. When the distribution of the "white 
top" is mapped, a winding linear belt type pattern resembling a stream 
channel is shown. 
Since the claystone is unusual as far as the normal sequence of 
strata associated with coals is concerned, it also is of academic 
interest. It is of even more economic interest since locally it cuts 
into, or cuts out, the No. 6 Coal. 
One of the most magnificent features of the Pennsylvanian sequence 
of rocks is the rhythmic occurrence of various rock types (see cyclothem 
illustration near back of guide leaflet). In this pit, the rhythmic 
pattern is suggested by two coals and two underclays occupying positions 
below the coal seams. 
The Pennsylvanian System 
Pennsylvanian sediments consist of many different rock types, with 
coal the most outstanding. In Illinois, coals are commonly overlain by 
black, sheety shale ("roof slate"), followed by limestone with marine 
fossils. The limestone is usually overlain by gray shale also contain-
ing marine fossils. Beneath the coal there is an underclay, in turn 
somettmes underlain by l~estone or shale, then sandstone. This type 
of rhythmic succession of different kinds of strata is repeated in 
much the same sequence some 50 times where the Pennsylvanian rocks are 
thickest. Each rhythmic succession of Pennsylvanian rocks is called 
a cyclothem. An attached sheet shows an ideally complete cyclothem, but 
all the units are seldom present. 
The thickness of the Pennsylvanian System and of the individual 
cyclothems varies greatly from place to place. An example of this is 
the interval between the Colchester (No. 2) Coal and the base of the 
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Pennsylvanian. The interval averages about 125 feet in western Illinois, 
while in the southeastern part of the state this section of the Pennsyl-
vanian column is represented by about 1,200 feet of strata. Although 
deposition started relatively early in Pennsylvanian time in western 
Illinois, it either proceeded very slowly or was interrupted frequently 
by intervals when no sed~ents were deposited. 
The many different rock types in the Pennsylvanian System indicate 
rapid changes of environment which took place repeatedly. At that time, 
rivers were bringing sediments from the north and east, possibly as far 
away as the present Atlantic coast and the region south of Hudson Bay. 
The Midwest was a low, flat, BWampy area lying just a little above sea 
level but subjected to frequent marine invasions as the land rose or 
sank, or the sea level raised or lowered. That these condf.tions existed 
is evident from the nature of the sediments. Many of the shales, lime-
stones, and ironstones above the coals contain marine fossils. The coals 
are believed to have formed in broad fresh-water marshes somewhat like 
the present Dismal Swamp of Virginia. Most of the sandstones, conglomer-
ates, underclays, underclay limestones, and some shales probably accumu-
lated in fresh-water environments such as river valleys, lagoons, lakes, 
or lowland plains. There is no area in the world today that has condi-
tions exactly like those that existed during "Coal Measures" time. 
The plants and trees that grew in 11Coal Measures" time were very 
luxuriant. In the jungle-like growths, the most common plants were 
huge tree ferns that had fronds 5 or 6 feet long and grew to a height 
of more than 50 feet. Along with them were seed ferns (now extinct), 
giant scouring rushes, and large scale trees, which grew to heights of 
100 feet or more. 
The large scale trees found preserved in present coals do not 
have growth rings. The luxuriant growth and lack of growth rings 
probably indicate that the cltmate that prevailed at this ttme was warm 
and without seasonal change. As the plants fell into the swampy waters, 
they were partially preserved, buried by later sediments, and converted 
into coal. 
1.2 5.9 Continue ahead on Midland Electric haulage road {west). 
0.4 6.3 CAUTION. Railroad crossing. 
0.6 6.9 STOP. Continue ahead on haulage road·. 
0.2 7.1 Note stripped land that has been converted to pasture on right. 
0.7 7.8 CAUTION. Crossroad. Continue ahead. Stripped-over land here also con-
verted to pasture. 
1.1 8.9 Note the numerous lakes. 
0.4 9.3 Turn left. Continue ahead on haulage road. 
0.8 10.1 Coal from the strip mine previously visited is loaded into railroad cars 
here for transfer to the preparation plants several miles to the west. 
0.8 10.9 Turn left. CAUTION. Railroad crossing. 
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0.1 11.0 STOP. Turn right (west) on Highway 116. 
1.4 12.4 Entering Mlddlegrove. 
0.2 12.6 SLOW. Turn right (north). CAUTION. Railroad crossing. 
0.8 13.4 Entering valley of Littlers Creek. Note the width of this valley and 
the small size of the stream. This is what is referred to as a misfit, 
or an alluviated, valley. 
0.3 13.7 CAUTION. One-lane bridge. 
0.1 13.8 Glacial till overlain by loess outcrops on right and left. Note the 
numerous pebbles in the lower part of the cuts. These are components 
of the glacial till. 
1.4 15.2 Crossing Flea Creek. 
0.3 15.5 T-road east. Continue ahead. 
0.2 15.7 
,o.~s 16.2 
' 0.1 16.3 
0.2 16.5 
Reclaimed strip piles on right and left. The field on the right has 
been restored almost to its original contour. This is excellent land 
for growing alfalfa and other grass vegetation. 
CAUTION. Crossroad. 
Recently stripped No. 5 Coal area. 
Sto:e 2. Abandoned Strip Mine in the Springfield (No. 5) Coal. 
This mine is known throughout the world for the pyritized fossils, 
especially the snails, which are found in concretions in the black shale 
above the Springfield (No. 5) Coal. Although pyritized fossils are 
found elsewhere in the world, there are few places which offer such a 
number and diversity of types. These ancient animals, their shells now 
entirely replaced by pyrite, are so popular among collectors that the 
site ·has been almost depleted of spec~ens. Patient searching may turn 
up a rare find - a reward well worth the effort. 
The Springfield (No. 5) Coal belongs to the St. David Cyclothem. 
The section is not well exposed in this mine, because the stripped 
material has slumped over the face of the cuts. The black shale, which 
is fissile and sometimes flaky, contains plant remains (calcified) as 
well as the animal fossils. Some concretions, black and compact, also 
contain pyritized fossils. The unit varies in thickness but generally 
is about 1\ feet thick. 
Collectors are attracted to this site by the rarity and beauty of 
the fossils. Scientists are attracted because the black shale and the 
flora and fauna which it carries are products of an ancient environment. 
By putting together scattered bits of information, the conditions which 
prevailed in this area in the Pennsylvanian Period about 250 million 
years ago can be reconstructed. 
At that time, this black shale was a rich, organic mud at the bottom 
of an ancient sea. Geologists know that such organic muds can form at 
least two different ways. If burial is rapid enough, organic material 
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can be preserved in the sediments even if the water in which it is de-
posited is freely connected with the open sea. Organic muds also form 
in basins with restricted circulation. In such restricted or barred 
basins, the bottom layer of water is stagnated and black organic muds 
can form regardless of water depth. It is believed that most black 
shales of Pennsylvanian age were formed under restricted basin conditions . 
Barred basins generally have a top, or aerated, layer which supports 
life and a stagnant bottom layer which is toxic to all but highly special· 
ized types of life. Thus, a typical barred basin contains a normal float· 
ing or swimming fauna near the surface where there is plenty of oxygen 
and an abnormal, or absent, bottom fauna. When the organisms from the 
aerated zone die, they rain down on the bottom to become an integral part 
of the sediments. There are no scavengers to keep the bottoms clean, 
and the mud becomes greatly enriched in organic material4 Unbalanced 
faunal assemblages are common in Pennsylvanian black shales. The degree 
of unbalance depends upon the degree of restriction. 
The black color is caused by the presence of organic carbon and to 
some extent by very fine-grained ferrous iron sulfides (pyrite and 
marcasite) which are dispersed throughout the rock. 
The biogenic sulfur cycle has been employed to account for the 
abundance of sulfides in black shales. The action of micro-organisms 
has been demonstrated as effective in the deposition of sedimentary sul-
fides. A simplified version of the cycle is presented here: 
Sulfur is an essential constituent for certain life processes in 
most of the living organisms. Various types of bacteria reduce sulfates 
in the sea water or act upon sulfur-bearing protein as part of their 
metabolic processes. The sulfates are reduced to free sulfur and H2S. 
The reduction of the sulfates generates hydrogen sulfide <H2S), which is 
toxic to most life forms, thus accounting for the absence of bottom life. 
H2S in turn combines with ferrous iron in the water to precipitate fer-
rous sulfide. The black ferrous sulfide, free sulfur, and H2S may, in 
turn, be acted upon by other kinds of bacteria and also through inorganic 
reactions to become oxidized to sulfates again. This cycle may be 
repeated several times. A complex syGtem develops through the inter-
action of organic and inorganic processes. 
The brassy yellow minerals in the shale are also marcasite and 
pyrite. These minerals probably crystallized sometime after deposition 
of the muds by reorganization (diagenesis) of the finely divided, dis-
persed ferrous iron sulfides. The conditions must have been quite acidic 
because marcasite (the orthorhombic form of FeS2), which favors a highly 
acid environment, predominates over pyrite (the isometric form of Fes2). Solutions carrying the ionic components migrated through the muds and 
deposited the sulfides as veins and irregular masses. These acid solu-
tions also attacked fossil shells, dissolving the calcium carbonate and 
simultaneously replacing it with iron sulfide. Eventually the entire 
shells of fossils, such as the snails, were replaced by marcasite or 
pyrite. 
It would seem from the above discussion that geologists have things 
pretty well in hand with regard to the origin of black shales. In 
reality this is far from true. The following lines of reasoning will 
bring this out. It does seem certain, from the thinness of the ·beds and 
their wide lateral extent (700 x 400 miles) with little deviation in 
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thickness, that conditions of rapid burial did not exist. On the other 
hand, this same tremendous expanse seems far too large to be a restricted 
basin. The sea which deposited the shale must have transgressed rapidly 
across the coal swamps, so rapidly, in fact, that there was insufficient 
t~e for the formation of the usual features which geologists associate 
with transgressive seas. This rapid transgression would require an ex-
tremely flat coastal plain which extended over most of the interior region 
of the continent - a condition which does not exist anywhere in the world 
today. This same extremely smooth plain would also seem necessary for 
the formation of thin beds of such uniform thickness over such a large 
area. There are fragments of calcified wood in the shale. Are they 
remnants which did not decompose in the coal swamps or were they derived 
from forests which bordered the rapidly transgressing sea? The expected 
unbalanced fauna is found throughout most of the black shale, but large 
concretions contain a large variety of species including bottom dwellers. 
It is evident that the fossil-bearing concretions formed during the depo-
sition of the shale, because the shale laminae arch over, but not under, 
the concretions. Since the fossils show no signs of abrasion, and even 
delicate features are preserved, they were not mechanically transported 
to the site of deposition. Consequently, there must have been localized 
areas throughout the depositional basin which supported a normal faunal 
assemblage and allowed the formation of concretions. How did small, 
normal environments exist locally in a sea abounding in stagnated, H2S-
bearing water? Obviously, a great deal of study must be done before a 
full understanding is reached of conditions during this remarkable period 
of ttme known as the Pennsylvanian Period. 
(The latter part of this discussion contains many of the ideas 
expressed by Professor Harold Wanless of the University of Illinois 
through personal communication with the leaders of this field trip.) 
The genus and species of the animal fossils most likely to be found 
at this stop are given below: 
In the Coal 
Inarticulate brachiopods* 
Orbiculoidea missouriensis 
In the Shale 
Inarticulate brachiopods 
Lingula carbonaria 
Orbiculoidea missouriensis 
Pelecypods (Clams) 
Dunbarella rectalaterarea 
Fish remains 
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In the Concretions 
Pelecypods 
Solemya trapezoides** 
Solemya parallela 
Dlinopistha radiata 
Inarticulate brachiopods 
Orbiculoidea 
Articulate brachiopods 
Linoproductus 11cora" 
Marginifera muricatina 
Juresania nebrascensis 
Composita argentea 
Gastropods (Snails) 
Shansiella carbonaria 
Worthenia speciosa 
*Inarticulate brachiopods cannot open and close their shells as the 
articulates can. 
**This is the most abundant pyritized fossil) but the ·snails are more 
popular among collectors. 
1.0 17.5 Crossing Hickory Creek. 
0.3 17.8 STOP. Turn left (west) on Highway 8. 
0.8 18.6 Note smooth, rounded slopes of valley on left. This is typical of ~he 
topography developed in loess and glacial till material. 
0.6 19.2 Spoon River Valley on right. Note the exceptional width of the vall4y. 
1.1 20.3 Junction of 8 and 97. Turn left on Highway 97. 
0.1 20.4 STOP. Continue ahead (south) on Illinois 97. 
0.4 20.8 Stop 3. Overlooking Spoon River Valley. 
This stop enables us to examine some of the feature·s peculiar to 
river valleys. Rivers at certain stages in their development tend to 
wander across their valleys in a series of loops and curves called 
meanders. Meandering and repeated flooding give rise to many interesting 
features. Most of the floodplain features are difficult to see at ground 
level, but detailed mapping brings them out, and aerial photographs show 
them especially well. 
I 
oxbow lake 
slip-off 
slope 
- 8 -
meander scar 
floodplain scrolls 
channel or point bars 
cut bank 
crevasse 
chute cut-off 
Floodplain Features 
Water flowing through a meander curve (see illustration) is 
forced against the outside bank called the cut, or undercut bank. 
As the cut bank is eroded back, the water in the ehannel migrates in 
this direction, leaving a slip-off slope on the inside of the curve. 
Deposition of material may occur on the slip-off slope in crescent-
shaped forms which, when incorporated into the floodplain, become 
floodplain scrolls. Meanders move across the valley and also down-
stream. Abandoned meanders generally leave evidence of existence in 
the form of meander scars. The area within a meander curve is called 
the spur and the narrow portion is called the neck. At times of high 
water, the river may cut off the meander through the neck, leaving a 
meander core. If water is left in the cut-off meander, it is called 
an oxbow lake. When the river cuts through channel bars or point bars, 
which form on the slip-off slope, it is called a chute ~ off. 
During floods, great quantities of material (especially the 
coarser material) is dumped when the river suddenly loses its velocity 
as it goes over the banks. This material piles up, forming ridges or 
natural levees along the stream banks. The remaining material is spread 
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out over the valley floor, forming a floodplain. Each time that the 
river floods, the levee is built higher, but at the same time the river 
bottom is built up to match the increased height of its banks. When 
a levee breaks through at an isolated point, the break is called a 
crevasse. Water flowing through a crevasse quickly loses velocity upon 
debouching upon the floodplain and forms a fan-shaped deposit. The 
escaping stream is broken up into several branching channels which 
spread the sediment into a f~n. 
Spoon River 
Spoon River follows a winding course through the northeast 
part of the Vermont quadrangle and the south part of the Havana 
quadrangle, entering Illinois River opposite Havana. Spoon 
River flows 39 miles from the northern boundary of the Vermont 
quadrangle to its mouth, a linear distance of 19\ miles, and 
drains an area of 1,790 square miles. Its principal stream is 
about 115 miles long. It carries drainage from the north half 
of the Vermont quadrangle and most of the northwest half of 
the Havana quadrangle. 
Spoon River drops 36.7 feet in the 39 miles in the area, 
an average of about 11 inches per mile. The gradient is uni-
formly 16 inches per mile as far downstream as Duncan Mills, 
13 miles above its mouth, where it changes to 3 inches per 
mile at the head of the fan built into Illinois Valley. The 
annual discharge at Seville has varied from 339 second-feet 
per day in 1934 to 2,598 second-feet in 1927. Daily discharge 
varied from 3.8 second~feet in August of 1914 to 28,900 second-
feet in August of 1924. Floods are frequent but are generally 
brief. The average width of Spoon River is 100 to 200 feet at 
low-water stage when the depth is 2 or 3 feet, but at the highest 
stage the river is 1~ miles wide and more than 20 feet deep. 
Spoon River meanders from side to side, widening its 
valley by lateral erosion at the expense of bedrock, glacial 
deposits, or terrace materials. It transports sand in the 
main channel and locally some gravel during flood stages. 
The deposits formed in its alluvial plain are largely silt 
and fine sand. At its mouth, Spoon River has built a large 
fan into the Illinois Valley, and in that area is bordered by 
low natural levees. The fan and levees are outlined by the 
440-foot contour between Mound Chapel, Sepo, and Havana in the 
Havana quadrangle. 
(Spoon River discussion from Bulletin 82, "Geology and 
Mineral Resources of the Beardstown, Glasford, Havana, and 
Vermont Quadrangles," H. R. Wanless, Illinois State Geological 
Survey, 1957.) · 
0.8 21.6 Note extreme headward erosion of small tributaries to Spoon River Valley. 
0.6 22.2 Physiographically, this region is called the Galesburg Plain. It is 
characterized by broad, flat upland areas with narrow steep-sided 
valleys. It is in a youthful to submature stage of erosion. 
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1.2 23.4 Compare reclaimed stripped land on right to unreclaimed land on left. 
1.6 25.0 SLOW. Entering Rapatee. 
0.3 25.3 CAUTION. Railroad Crossing. 
0.5 25.8 STOP. Junction of Illinois 116 and 97. Continue ahead on Illinois 97. 
1.0 26.8 Large shovel on left has a 40-yard capacity. The No. 5 Coal is mined 
here. 
1.4 28.2 Crossing Coal Creek. Note outcrop of shale on right. 
0.8 29.0 Reclaimed stripped land on right and left. Some of this land could be 
put into cash crops if desired. Fairview Collieries Corporation Mine 
on right. This is the Flamingo Mine working the No. 5 Coal. 
1.0 30.0 Reclamation operation in progress on right. 
0.3 30.3 SL<J.1. Turn right on blacktop road to Fairview. 
0.3 30.6 High wall of the Flamingo Mine on right. 
0.4 31.0 SLOW. Entering Fairview. 
0.1 31.1 SLOW. Turn left (east). 
0.0 31.1 Stop 4. Lunch. Fairview High School. 
0.2 31.3 STOP. Turn left (east) heading back toward Highway 97. 
0.2 31.5 Turn right (south) on Highway 97. 
3.5 35.0 Note entrenched stream - Turkey Creek. 
0.3 35.3 Lost Grove Creek. 
1.3 36.6 STOP. Turn right (west) Highways 97 and 9. 
0.3 36.9 Note dragline stripping the No. 5 Coal on right. Coal is about 20 feet 
below the surface. 
0.5 37.4 Entering Fiatt. 
0.3 37.7 CAUTION. Railroad crossing. Turn left (south) ~ediately after 
crossing railroad. 
0~5 38.2 Turn left. CAUTION. · Railroad. Preparation Plant of the Truax-Traer 
Coal Company ahead. 
0.1 38.3 Stop 5. Do not get .out of your car. From this point on, officials 
of the Truax Traer Coal Company will be in charge. 
The strip operation here is in the Springfield (No. 5) Coal. This 
is correlated with the Coal V of Indiana and the No. 9 of Kentucky. It 
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is the principal coal mined in Indiana and Kentucky. Because of the 
relatively thin cover of glacial drift and the thin bedrock in much of 
Fulton County, much of the area is either being stripped or has been 
stripped. 
The general section here is as follows: 
E! .!!! 
Peoria 
Loess, noncalcareous, buff 3 
Loess, calcareous, gray 4 
Farmdale 
Loess, noncalcareous, pinkish 1 
Illinoian 
Till, with leached weathering profile 
(buried soil} 8 
Till, calcareous 11 
St. David Cyclothem 
Shale, gray, medium to coarse, silty 25 
Calcareous shale, dark gray 1 
Limestone, dark gray, hard, fossiliferous 
(St. David Limestone) 'J. 
Shale, black, thinly laminated, with 
brown phosphate nodules. In some 
areas this shale is sheety and 
thinly laminated 1 
Coal, Springfield (No. 5) 4 6 
Underclay, gray, carbonaceous, stigmarian 
The St. David Cyclothem is all exposed in the strip mine face with 
exception of the lower portion - the underclay and the underclay lime-
stone, and the underlying sandstone. 
The shales in association with the limestone are quite fossiliferous , 
and large collections have been made from this zone. Of special interest 
are the large, black concretions in the black shale which seem to have a 
special fauna and from which more than 100 species of gastropods, brachio·· 
pods, pelecypods and cephalopods have been identified. 
You will see in the strip mine a novel type of stripping equipment 
called the stripping wheel, worked in conjunction with the stripping 
shovel. The wheel removes the upper part of the overburden - the glacial 
drift and the softer portion of the Canton Shale - and moves it across 
the strip pit some 300 feet and places it on top of the more angular 
stripped shale and limestone overlying the coal. 
As a means of conservation and expertmentation, the Truax-Traer Coal 
Company has been active in reclamation of the stripped land. They have 
leveled the spoil piles and seeded them to mixed grasses and legumes, 
then compared the amount of gain of cattle fed on these leveled spoil 
piles with the gain of cattle on normal pasture. It is felt that ground 
that has been leveled may be returned to cultivation within a short time 
(two to three years). This is one of several successful methods that 
have developed in Illinois to reclaim stripped coal lands. (Others are 
orchards, vineyards, pasture, and recreational parks.) 
THERE WAS NO WAY TO DETERMINE Ha-l MANY MILES WOULD BE COVERED DURING THIS 
DEMONSTRATION. BEGIN NEW MILEAGE CHECK WHEN WE RE-ENTER HIGHWAY 9. 
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0.0 38.3 Highway 9. Turn right (east). RESUME MILEAGE. 
2.5 40.8 Note stripped land on right. In most of the Pleistocene portion of the 
overburden the loess and glacial till have been returned to the surface. 
The stripping wheel can be seen to the right. 
0.8 41.6 SLOW. Turn left (north). 
1.5 43.1 SLOW. Junction ahead. 
0.1 43.2 STOP. Continue ahead on paved road (north). 
·1.0 44.2 CAUTION. Crossroad. Continue ahead. 
1.0 45.2 CAUTION. Crossroad. Continue ahead. 
0.4 45.6 This flat upland surface is the Illinoian Till Plain. The glacial till 
is mantled by a thin veneer of loess. 
0.6 46.2 STOP. Turn right (east) on blacktop road to Norris. 
1.6 47.8 SLOW. Entering Norris. 
0.2 48.0 STOP. Continue ahead. CAUTION. Railroad crossing. 
0.4 48.4 STOP. Turn left (north) on Illinois 78. 
0.5 48.9 Abandoned underground mine in No. 5 Coal. 
0.4 49.3 Several abandoned coal mines on right in valley of Middle Branch Creek. 
3.7 53.0 SLOW. Turn right (east) on road to Farmington Township Park. 
0.4 53.4 Farmington Township Park on left. 
0.6 54.0 SLOW. T-road. Turn left (north). 
0.6 54.6 CAUTION. Railroad crossing. 
0.5 55.1 STOP. Turn right (east) on Illinois 116. 
1.4 56.5 Note large home on right built from local limestone. 
0.7 57.2 Crossroad. Cramer Road. Continue ahead. 
1.5 58.7 SLOW. Turn left (north) on gravel road at west edge of Trivoli. 
0.8 59.5 Stop 6. Quarry in Lonsdale Limestone. 
The Lonsdale Limestone is unusual in that it develops locally into 
prominent channels similar to those formed by Pennsylvanian sandstones 
(Wanless, 1957). 
This quarry is in one of these channels and the limestone is 
about 25 feet thick. Nonchannel phases of the Lonsdale average 
6-8 feet in thickness. Normally the Lonsdale is about 60-70 feet 
.. 13 -
above the No. 7 Coal but may channel down to within 5 feet of the ~oal 
seam. At one locality, the base of the limestone is only about 20 feet 
above the No. 6 Coal and is probably channeled completely through the 
level of the No. 7 Coal. 
In this quarry the limestone may be divided into two parts. The 
lower part is dense to slightly crystalline, massive to thick-bedded, 
well jointed, fossiliferous, and 3 to 7 feet thick. The upper part is 
characterized by nodules of light gray or mottled light and medium gray, 
fairly pure limestone cemented with medium gray limestone. These nodules 
give a pebbly or brecciated appearance to the rock. Some parts of the 
rock are composed mostly of fusulinids and crinoid stem segments loosely 
cemented together. 
The Lonsdale is equivalent to the Madisonville Limestone (in part) 
of western Kentucky, the West Franklin Limestone of southern Indiana, 
and the Cooper Creek Limestone of Appanoose County, Iowa. It is thus 
one of the most extensive Pennsylvanian limestones of the eastern 
United States. 
The fossils include 3 foraminifera, 4 corals, 14 crinoids (mostly 
different kinds of stems), 4 echinoids, 1 woDm, 9 bryozoa, 35 brachio-
pods, 19 pelecypods, 38 gastropods,' 7 cephalopods, 4 trilobites, 
1 ostracode, and 4 kinds of fish remains, for a grand total of 143 dif-
ferent species. Silicified wood in large masses also is found at 
several outcrops. There should be little trouble in finding fossils! 
(The above discussion of the Lonsdale Limestone was taken almost 
wholly from the work of Professor Harold Wanless, 1957.) 
TURN AROUND AND RETURN TO HIGHWAY 116 
End of Trip 
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REMARKS 
Recent post-glacial stage 
Wisconsinan loess 
Illinoian till 
Slackwater lake deposits, 
loess, and slope wash 
Not present in field trip area 
Not present in field trip area 
Not present in Illinois 
Not present in Illinois 
Not present in Illinois 
Shale, coal, underclay, 
sandstone, limestone 
Sandstone, shale, limestone 
Sandstone, shale, limestone 
Not present in field trip area 
Limestone in wells 
Limestone and shale in wells 
Limestone and shale in wells 
Limestone and dolomite 
in wells 
Not exposed in field trip area; 
Dolomite and sandstone in 
wells 
Glauconitic dolomite and 
sandstone in deep wells 
No data available 
PENNSYLVANIAN CYCLOTHEMS 
IN THE FARMINGTON AREA 
·'McLeansboro Group 
Trivoli 
Gimlet 
Sparland (part). 
Kewanee Group 
Sparland (part) 
Jamestown 
Brereton 
St. David 
Summum 
Liverpool 
Abingdon 
Greenbush 
Wiley 
Seaborne 
Delong 
Brush 
Hermon 
Seville (part) 
McCormick Group 
Seville (part) 
Pope Creek 
Tarter 
Babylon 
10 Shale, gray, sandy at top; contains marine fossils and 
ironstone· concretions, especially in lower part. 
911 8 Shale., black, hard, laminated; contains large spheroidal 
concretions and marine fossils. 7 ~Limestone; contains marine fossils. 
Limestone; contains marine fossils. 
6 ~~~~~~ Shale, gray; pyritic nodules and ironstone concretions ~ common at base; plant fossils locally common at base; 
marine fossils rare. 
5 Coal; locally contains clay or shale partings. 
4 
Underclay, mostly medium to light gray but dark gray at 
top; upper part noncalcareous, lower part calcareous. 
3--t-.,.-""T'"--..-..:...--t- Limestone, argillaceous; occurs in nodules or discon-
2 
1 
tinuous beds; usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine grained, micaceous, and siltstone, 
argillaceous; varies from massive to thin bedded; 
usually has an uneven lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from Fig. 42, Bulletin No. 66, Geology and Mineral Resources of the Marseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTiiiAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTONIAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or more 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
PHYSIOGRAPHIC 
DIVISIONS 
OF 
ILLINOIS 
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TERTIARY 
CRETACEOUS 
PENNSYLVANIAN 
Bond and M ottoon Formations 
Includes narrow belts of 
older formations a long 
La Salle Anticline 
PENNSYLVANIAN 
Carbondale and Modesto Format ions 
PENNSYLVANIAN 
Caseyville, Abbott, and Spoon 
Formations 
MISSISSIPPiAN 
Includes Devonian in 
Hardin County 
D~VONIAN 
Inc I ude s Si lu ri on in ·Dou g I as, 
Champaign, and western 
Rock Island Counties 
SILURIAN 
Includes Ordov ician and Devonia n in Co lhoun, 
Greene,ond J ersey Counti es 
ORDOVICIAN 
CAMBRIAN 
Q Des Plaines Com pl ex- Ordovician to Pennsy lvanian 
,.....-- Fault 
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TRILOBITES CORALS FUSULINIDS 
Fusulino ocme 5 x 
Fusulino girtyi 5 x 
AmBuro songomonensis Lophophllidium proliferum I x 
OHo.mopyge porvu/us I lf2 x 
CEPHALOPODS 
Pseudorthoceras knoxense I x 
Glophrites welleri 213 ·x 
BRYOZOANS 
Fenestrellina mimico 9x 
Fenestrellina modesto lOx 
Fistulipora corbonaria 3 113 x 
lepidodendroides 
6X 
Metococeros cornu tum I '12 x: Prismoporo triongulota 12 x 
PELECYPODS 
Nuculo (Nucu/opsis) girtyi I x Astortello concentrico 1 x 
Edmonio ova to 2 x 
Cordiomorp/lo missouriensis 
"Type B" IIJ2 x 
Cordiomorpllo missouriensis 
"Type A" I x ounborello kniqhti I Y2 x 
GASTROPODS 
Eup/lemites corbonorius I lt2 x 
Trepospiro illinoisensis I lt2 x 
Dono/dina robusto 8 x 
Noticopsis (Jedrio) ventricoso I lf2 x Trepospiro sp/loeruloto I x 
• 
Kniqlltites montfortionus 2 x Globrocingulum (Giobrocingulum) groyvil/ense 3x 
BRACHIOPODS 
Wellerello tetrahedra I ~2 x 
Juresonio nebroscensis 
oerbyo crosso llt 
Composito argentio I x 
Neospirifer comerotus I x 
Chonetes gronulifer I ~2 x Mesolobus mesolobus vor. evampygus 2 x Marginifera splendens I x 
Crurithyris plonoconvexo 2 x Linoproductus "cora" lx 
~ 
.-. 
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